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[0001] This application claims the benefit of the Korean Application Nos. P2002- 
0078413 filed on December 10, 2002, P2002-0081318, P2002-0081319, and P2002-0081328, 
three of which are filed on December 18, 2002, which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to air conditioners, and more particularly, to an 
air conditioner which can ventilate at the same time with cooling or heating of the room. 
Background of the Related Art 

[0003] FIG. 1 illustrates a related art air conditioning system which can cool or heat a 
room. As shown, the related art air conditioning system is provided with a compressor 1, a 
flow path control valve 2, an outdoor heat exchanger 3, an expansion device 5, and an indoor 
heat exchanger 4. There are an outdoor fan 3a adjacent to the outdoor heat exchanger 3, and 
an indoor fan 4a adjacent to the indoor heat exchanger 4. In the related art air conditioning 
system, the room having the indoor heat exchanger 4 provided thereto is cooled or heated 
under the control of the flow path control valve 2 which controls a flow path of gas refrigerant 
from the compressor 1 . A process for cooling or heating the room with the air conditioning 
system will be discussed. 

[0004] A process for cooling the room with the air conditioning system is as follows. 
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l to the outdoor heat exchanger 3. The gas refrigerant heat exchanges with air blow by the 
outdoor fan 3 a, and is condensed into liquid refrigerant at the outdoor heat exchanger 3. In 
this instance, the outdoor heat exchanger 3 serves as a condenser, and discharges heat to an 
environment. The liquid refrigerant condensed at the outdoor heat exchanger 3 is provided to, 

and expanded at the expansion device 5 into a low temperature, and low pressure refrigerant, 
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and vaporizes at the indoor heat exchanger 4. In this instance, as the vaporizing refrigerant 
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indoor heat exchanger 4 is cooled. The cooled air is blown by indoor fan 4a into the room, to 
cool the room. The refrigerant vaporized at the indoor heat exchanger 4 is introduced into the 
compressor 1 again. The air conditioner repeats the foregoing process to cool the room 
continuously. 

[0005] Next, a process for heating the room with the air conditioning system is as 
follows. In heating operation, the flow path control valve 2 guides gas refrigerant from the 
compressor 1 to the indoor heat exchanger 4. The gas refrigerant introduced into the indoor 
heat exchanger 4 heat exchanges with room air blow by the indoor fan 4a, and is condensed 
into liquid refrigerant. In this instance, the indoor heat exchanger 4 serves as a condenser 4, 
and discharges heat to an environment. The heat discharged from the indoor heat exchanger 4 
is discharged into the room by the indoor fan 4a, to heat the room. The liquid refrigerant from 
the indoor heat exchanger 4 is expanded into low temperature, and low pressure refrigerant at 
the expansion device 5, and introduced into the outdoor heat exchanger 3. The refrigerant 
vaporizes, and absorbs heat from an environment, at the outdoor heat exchanger 3. Therefore, 
the outdoor heat exchanger 3 serves as an evaporator. The refrigerant vaporized at the outdoor 
heat exchanger 3 is introduced into the compressor 1 again, to repeat the foregoing process, 
for keep heating the room. Thus, the related art air conditioning system cools or heats the 
room by absorbing vaporizing heat from, or discharging condensing into, the room. However, 
the related art air conditioning system has a problem in that the room air is contaminated and 
dried when a certain time period is passed after the air conditioning system is started because 
the air conditioning system cools or heats the room air, and circulates through the room, 
repeatedly. 
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[0006] In the meantime, when users feel unpleasant as the room air becomes 
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the room air having a substantial temperature from the external air is discharged to an exterior, 
resulting in a large energy loss. The cooling or heating of the room required until the room 
temperature reaches to a certain temperature after the ventilation increases power 
consumption, substantially. 

SUMMARY OF THE INVENTION 
[0007] Accordingly, the present invention is directed to an air conditioner that 
substantially obviates one or more of the problems due to limitations and disadvantages of the 
related art. 

[0008] An object of the present invention is to provide an air conditioning system and 
an air conditioner, which can ventilate at the same time with cooling or heating of a room, and 
prevent waste of thermal energy in the ventilation. 

[0009] Another object of the present invention is to provide an air conditioner having 
a structure which enables easy discharge of condensed water formed at a heat exchanger of 
the air conditioner. 

[0010] Further object of the present invention is to provide an air conditioner having 
a structure which enables an easy mounting of components to the air conditioner. 

[0011] Still further object of the present invention is to provide an air conditioner 
having a structure which can prevent damage to a heat exchanger during transportation and 
mounting of the heat exchanger in the air conditioner. 

[0012] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent to those having ordinary skill in the art 
upon examination of the following or may be learned from practice of the invention. The 
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objectives and other advantages of the invention will be realized and attained by the structure 
particularly pointed out in the written description and claims hereof as well as the appended 
drawings. 

[0013] To achieve these objects and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, the air 
conditioning system includes a compressor, a flow path control valve for shifting, and guiding 
a flow path of refrigerant from the compressor proper to respective operation modes, first and 
second heat exchangers connected to respective outlets of the flow path control valve for 
condensing or vaporizing the refrigerant, an expansion device on a refrigerant pipeline 
connected between the first and second heat exchangers, for expanding refrigerant either from 
the first or second heat exchanger, a first fan for blowing external air into a room through the 
first heat exchanger, a second fan for blowing room air to an exterior through the second heat 
exchanger, and a regenerative heat exchanger for making indirect heat exchange of the 
external air and room air respectively blown by the first and second fans. 

[0014] The regenerative heat exchanger includes first flow passages spaced a 
predetermined distance away from each other for flow of the room air, second flow passages 
in contact with, and between adjacent first flow passages for flow of the external air. 

[0015] The regenerative heat exchanger is mounted at a point the external air and the 
room air cross each other, and includes a plurality of plates spaced a distance away from each 
other for alternate flow of the external air and the room air through each layer, and a flow 
guide plate between adjacent plates in parallel to a flow direction of the external air or the 
room air, each having a cross section of a plurality of continuous folds. The fold includes an 
upward slope extending from a left lower point to a middle peak point, and a downward slope 
extending from the middle peak point to a right lower point. Preferably, the external air and 
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the room air flow substantially perpendicular to each other. 

[0016] In another aspect of the present invention, there is provided an air conditioner 
including a case having air inlet and outlet passages therein perpendicular to each other, and a 
plurality of air inlet and outlets at ends of the air inlet and outlet passages, a regenerative heat 
exchanger at a cross point of the air inlet and outlet passages for making indirect heat 
exchange of the external air and room air flowing through the air inlet and outlet passages, a 
compressor in the case, a flow path control valve for shifting, and guiding a flow path of 
refrigerant from the compressor proper to respective operation modes, first and second heat 
exchangers connected to respective outlets of the flow path control valve and provided to the 
air inlet and discharge passages for condensing or vaporizing the refrigerant guided by the 
flow path control valve, an expansion device on a refrigerant pipeline connected between the 
first and second heat exchangers, for expanding refrigerant either from the first or second heat 
exchanger, a first fan in the air inlet passage for blowing external air into a room through the 
first heat exchanger, and a second fan in the air outlet passage for blowing the room air to an 
exterior through the second heat exchanger. 

[0017] The air inlet passages and the air outlet passages are provided by ducts 
mounted in a crossed form in the case. 

[0018] The air inlets include a first air inlet for making the air outlet passage and the 
room be in communication, and first air outlet for making the air inlet passage and the 
exterior be in communication, and the air outlets include a first air outlet for making the air 
inlet passage and the room be in communication and a second air outlet for making the air 
outlet passage and the exterior be in communication. The first air inlet and the first air outlet 
are formed in two faces of outside faces of the case formed to face different directions. 

[0019] The case further includes a plurality of louvers rotatably mounted to the first 



air outlet for adjusting a discharge direction of air. 

[0020] The regenerative heat exchanger includes first flow passages spaced a 
predetermined distance away from each other for flow of the room air, second flow passages 
in contact with, and between adjacent first flow passages for flow of the external air. The 
external air and the room air flow substantially perpendicular to each other in the regenerative 
heat exchanger. 

[0021] The regenerative heat exchanger includes a plurality of plates spaced a 
distance away from each other for alternate flow of the external air and the room air through 
each layer, and a flow guide plate between adjacent plates in parallel to a flow direction of the 
external air or the room air, each having a cross section of a plurality of continuous folds. The 
fold includes an upward slope extending from a left lower point to a middle peak point, and a 
downward slope extending from the middle peak point to a right lower point. 

[0022] The first heat exchanger is provided between the regenerative heat exchanger 
and the first air outlet, and the second heat exchanger is provided between the regenerative 
heat exchanger and the second air outlet. The second heat exchanger is mounted adjacent to 
the regenerative heat exchanger, and the first heat exchanger is mounted adjacent to the first 
air outlet. 

[0023] The first fan is mounted between the regenerative heat exchanger and the first 
heat exchanger, and the second fan is mounted between the first air inlet and the regenerative 
heat exchanger. The compressor is mounted adjacent to the second air outlet in the air outlet 
passage. 

[0024] The case further includes condensed water receiving grooves in parts of a 
bottom thereof under lower parts of the first and second heat exchangers respectively, a drain 
channel connected to the condensed water receiving grooves, and a drain provided in the 
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bottom of the drain channel. The condensed water receiving grooves have sloped bottoms for 
leading the condensed water toward the drain channel The drain channel connects one or 
opposite ends of each of the condensed water receiving grooves. The drain channel has a 
sloped bottom for leading the condensed water toward the drain. The drain is provided to a 
side adjacent to an outdoor. 

[0025] The air inlet further includes a third air inlet for making the air inlet passage 
and the room be in communication. The third air inlet is provided between the regenerative 
heat exchanger and the first air outlet. The third air inlet is provided in the bottom of the case. 
The air conditioner further includes a flow passage opening/closing device in the case for 
selective opening/closing of the third air inlet and the air inlet passage. The flow passage 
opening /closing device includes opening/closing panel hinge coupled to a bottom of the case 
between the regenerative heat exchanger and the third air inlet, a driving device mounted in 
the case, and a linkage connected between the driving device and the opening/closing panel 
for selective opening/closing of the third air inlet and the air inlet passage with the 
opening/closing panel following operation of the driving device. The driving device is a 
reversible motor. 

[0026] In the meantime, the compressor, the first and second evaporators, the first and 
second fans, and the regenerative heat exchangers are slid into/out of the case through sides of 
the case in mounting/dismounting the compressor, the first and second evaporators, the first 
and second fans, and the regenerative heat exchangers. The refrigerant pipelines connected 
between the compressor, the first and second heat exchangers and wirings are arranged 
adjacent to a first side of the case. The compressor and the first and second heat exchangers 
are mounted/dismounting through the first side, and the first and second fans are 
mounted/dismounted through a second side opposite to the first side. 
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[0027] The duct further includes first sliding guides provided at corners where the air 
inlet passage and the air outlet passage cross for guiding mounting/dismounting of the 
regenerative heat exchanger. 

[0028] The air conditioner further includes a base plate for fixing the compressor 
thereon, and a second sliding guide in a bottom part of the case where the air outlet passage is 
for receiving the base plate in mounting/dismounting the base plate through the side. The 
sliding guide is provided in the bottom of the case where the air outlet passage is. 

[0029] The air conditioner further includes third sliding guides provided between the 
regenerative heat exchanger and the second air outlet for mounting/dismounting the second 
heat exchanger through a side of the case, and fourth sliding guides provided between the 
regenerative heat exchanger and the first air outlet for mounting/dismounting the first heat 
exchanger through a side of the case. The condensed water receiving guide is formed in a 
bottom part of the case under a space between the third and fourth sliding guides. 

[0030] The air conditioner further includes fifth sliding guides between the 
regenerative heat exchanger and the first air inlet for mounting/dismounting the second fan 
through the side of the case, and sixth sliding guides between the regenerative heat exchanger 
and the first air outlet for mounding/dismounting the first fan through the side of the case. The 
first or second fan includes an orifice at a center for passing air, a body to be inserted in the 
fifth or sixth sliding guides, a motor having a rotation shaft positioned at the orifice, and a 
blade assembly rotatably connected to the rotation shaft. 

[0031] In the meantime, the first or second heat exchanger further includes a jig for 
covering an outside circumference of the fins. The jig includes a frame having one opened 
side, for covering other sides of the first or second heat exchangers. The jig includes one pair 
of jig bodies to be folded for covering a circumference of the first or second heat exchanger 
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from opposite sides, and a hinge for coupling the one pair of jig bodies. The hinge is provided 
at a side opposite to the opened side. The jig body is fastened to the heat exchanger with a 
fastening member. The fastening member is provided at an end of the jig body adjacent to the 
opened side. 

[0032] In the meantime, the jig body includes at least one drain hole provided in a 
bottom side for draining down the condensed water from the first or second heat exchanger. 
The case further includes a condensed water receiving groove for storing the condensed water 
from the drain hole. The jig further includes a condensed water container under the bottom 
side thereof for storing the condensed water from the drain hole. 

[0033] It is to be understood that both the foregoing description and the following 
detailed description of the present invention are exemplary and explanatory and are intended 
to provide further explanation of the invention claimed. 

BRIEF DESCRITPION OF THE DRAWINGS 

[0034] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain 
the principle of the invention. In the drawings; 

FIG. 1 illustrates a related art air conditioning system which can cool or heat a room, 
schematically; 

FIG. 2 illustrates an air conditioning system in accordance with a preferred 
embodiment of the present invention, schematically; 

FIG. 3 illustrates a perspective view of a part of a regenerative heat exchanger in the 
air conditioning system in FIG. 2; 

FIG. 4 illustrates a perspective view showing an inside of an air conditioner in 
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accordance with a preferred embodiment of the present invention; 

FIG. 5 illustrates a perspective view of a condensed water drain structure in the air 
conditioner in FIG. 4; 

FIG. 6A illustrates a perspective view showing an air flow when the air conditioner in 
FIG. 4 ventilates, as well as cools or heats a room at the same time; 

FIG. 6B illustrates a perspective view showing an air flow when the air conditioner in 
FIG. 4 only cools or heats a room; 

FIG. 7 illustrates a disassembled perspective view of an inside of an air conditioner 
having an improved assembly structure in accordance with a preferred embodiment of the 
present invention; 

FIG. 8 illustrates a disassembled perspective view of the fan assembly in FIG. 7; 
FIG. 9 illustrates a perspective view of a heat exchanger in the air conditioner in FIG. 

4; 

FIG. 10 illustrates a perspective view showing an inside of an air conditioner in 
accordance with one preferred embodiment of the present invention, having an improved heat 
exchanger of the present invention; 

FIG. 1 1 illustrates a perspective view of the heat exchanger in the air conditioner in 

FIG. 10; 

FIG. 12 illustrates a perspective view showing the jig in the heat exchanger in FIG. 

11; 

FIG. 13 illustrates a perspective view showing an inside of an air conditioner in 
accordance with another preferred embodiment of the present invention, having an improved 
heat exchanger of the present invention; 

FIG. 14 illustrates a perspective view of the heat exchanger in the air conditioner in 
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FIG. 13; and 

FIG. 15 illustrates a perspective view of the jig in the heat exchanger in FIG. 14. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0035] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. In 
describing the embodiments, same parts will be given the same names and reference symbols, 
and repetitive description of which will be omitted. FIG. 2 illustrates an air conditioning 
system in accordance with a preferred embodiment of the present invention schematically, and 
FIG. 3 illustrates a perspective view of a part of a regenerative heat exchanger in the air 
conditioning system in FIG. 2. 

[0036] Referring to FIG. 2, there is a flow path control valve 12 connected to an 
outlet of a compressor 11. The flow path control valve 12 has two outlets connected to a first 
heat exchanger 14 and a second heat exchanger 13, respectively. The first, and second heat 
exchangers 14 and 13 are connected with refrigerant pipelines having an expansion device 15 
mounted thereon. There is a first fan 17 for circulating room air through the first heat 
exchanger 14. There is second fan 16 for discharging the room air to exterior through the 
second heat exchanger 13. The first and second fans 17 and 16 are not limited to axial flow 
fans, but a variety of fans can be employed as the fans. 

[0037] In the meantime, there is a regenerative heat exchanger 20 mounted at a point 
where the external air and the room air respectively blown by the first fan 17 and the second 
fan 16 cross. The regenerative heat exchanger 20 makes the external air and the room air 
respectively blown by the first fan 17 and the second fan 16 heat exchange indirectly, for 
supplying the heat carried on the air discharged to the exterior to the external air supplied into 
the room. 
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[0038] The regenerative heat exchanger 20 has a plurality of first flow passages 22 
for the room air, and a plurality of second flow passages 23 for the external air. The first flow 
passages 22 are spaced from each other, and the second flow passages 23 are arranged 
between the first flow passages 22 such that the second flow passages 23 are in contact with 
the first flow passages 22, respectively In more detail, the first flow passages 22 and the 
second flow passages 23 are provided between a plurality of plates 21 spaced a distance from 
each other, to form multiple layers. That is, the first flow passages 22 and the second flow 
passages 23 are provided alternately to the layers of the plates 21. The plates 21 are arranged 
parallel to air flow directions of the room air and external air. 

[0039] In the meantime, there is a flow guide plate 24 between adjacent plates 21 for 
guiding a flow direction of the room air or the external air to keep a direction of flow of its 
own without changing the flow direction. As shown in FIG. 3, the flow guide plate 24 has a 
cross section of a plurality of continuous folds, each having an upward slope 24a and a 
downward slope 24b. The upward slope 24 extends from a left lower point to a middle peak 
point. The downward slope 24b extends from the middle peak point to a right lower point. 
The middle peak point is in contact with an underside of an upper plate, and the left or the 
right lower point is in contact with upper surface of a lower plate. 

[0040] It is preferable that the room air and the external air flowing through the first 
flow passages 22 and the second flow passages 23 in the regenerative heat exchanger 20 and 
making heat exchange indirectly flow perpendicular to each other, substantially. To do this, as 
shown in FIG. 3, the flow guide plate in the first flow passage 22 and the flow guide plate in 
the second flow passage 23 are arranged perpendicular to each other. It is preferable that the 
plate 21 is formed of a material with good thermal conductivity, such as aluminum, or copper. 
Then, a heat exchange performance is improved during the room air and the external air pass 
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through the first flow passages 22 and the second flow passages 23 respectively, thereby 
reducing an energy loss. In the meantime, a structure of the regenerative heat exchanger is not 
limited to the foregoing structure, but any structure is acceptable as far as the structure 
permits indirect heat exchange of the room air and the external air without mixed with the 
other in the regenerative heat exchanger. 

[0041] The operation of the foregoing air conditioning system will be described. 
When the compressor 1 1 is put into operation, compressed gas refrigerant is introduced from 
the compressor 11 into the flow path control valve 12. The flow path control valve 12 
introduces the refrigerant to the first heat exchanger 14 or the second heat exchanger 13 
selectively proper to respective operation modes of the air conditioning system. 

[0042] When the air conditioning system cools the room, the refrigerant is introduced 
into the second heat exchanger 13. The refrigerant heat exchanges with the room air blown by 
the second fan 16, and condensed into liquid refrigerant at the second heat exchanger 13. The 
refrigerant liquefied at the second heat exchanger 13 is expanded at the expansion device 15 
and introduced into the first heat exchanger 14. The refrigerant vaporizes at the first heat 
exchanger 14, and absorbs heat from an environment. In this instance, since the first fan 17 
draws air from an exterior, and discharges the air into the room via the first heat exchanger 14, 
the external air is discharged into the room after the external air heat exchanges, and is cooled 
at the first heat exchanger 14, the room is cooled. 

[0043] During above process, the external air introduced into the room by the first fan 
17 indirectly heat exchanges with the room air discharged to the exterior at the regenerative 
heat exchanger 20. That is, while the room air is discharged through the first flow passages 22 
and the external air is introduced into the room through the second flow passages 23, the 
room air and the external air heat exchange to each other indirectly through the plate 21. In 
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the meantime, in the regenerative heat exchanger 20, the flow guide plate 24, not only guides 
flow direction of the room air and the external air, but also enlarges a contact area with the 
room air and the external air, to improve a heat exchange performance. Thus, the regenerative 
heat exchanger 20 reduces thermal loss effectively as the thermal energy in the room air 
discharged to the exterior is supplied to the external air supplied to the room. 

[0044] In the meantime, when the room is cooled, the refrigerant is introduced into 
the first heat exchanger 14 from the flow path control valve 12. The refrigerant heat 
exchanges with the external air introduced by the first fan 17, and condensed at the first heat 
exchanger 14. In this instance, since the first heat exchanger 14 discharges condensing heat to 
an environment, heated external air is introduced into the room. The refrigerant condensed at 
the first heat exchanger 14 is introduced into the compressor 11 again via the expansion 
device 15 and the second heat exchanger 13. In this instance too, since the thermal energy in 
the room air is transferred to the external air at the regenerative heat exchanger 20, an energy 
loss can be reduced. 

[0045] Thus, the air conditioning system of the present invention introduces external 
air into a room in cooling or heating the room, and discharges room air to an exterior, the 
room can be ventilated at the same time with cooling or heating of the room. Moreover, the 
transfer of the thermal energy in the room air discharged to an exterior to the external air 
supplied to the room by using the regenerative heat exchanger 20 reduces a thermal energy 
loss taken place in ventilation can be reduced, significantly. 

[0046] In the meantime, the present invention provides an air conditioner having the 
air conditioning system applied thereto. The air conditioner of the present invention will be 
described with reference to the attached drawings. For reference, FIG. 4 illustrates a 
perspective view showing an inside of an air conditioner in accordance with a preferred 
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embodiment of the present invention. 

[0047] Referring to FIG. 4, there are an air inlet passage 33 and an air outlet passage 
32 arranged to cross each other in a case 30. The air inlet and outlet passages 33 and 32 are 
fabrication of ducts 31. To do this, as shown in FIG. 4, the duct 31 has a form in which the 
two different flow passages, i.e., the air inlet passage 33 and the air outlet passage 32, are to 
cross each other. Ends of the air inlet passage 33 and the air outlet passage 32 of the duct 31 
are extended to inside surfaces of sides of the case 30. There are a plurality of air inlets and a 
plurality of air outlets at the inside surfaces of the sides of the case 30 which make the ends of 
the air inlet passage 33 and the air outlet passage 32 be in communication with the room or 
the exterior. 

[0048] A first air inlet 32a is provided to make the air outlet passage 32 and the room 
be in communication, and a second air inlet 33a is provided to make the air inlet passage 33 
and the exterior be in communication. A first air outlet 33b is provided to make the air inlet 
passage 33 and the room be in communication, and the second air outlet 32 is provided to 
make the air outlet passage 32 and the exterior be in communication. The first air inlet 32a 
and the first air outlet 33b in the room are provided two different faces of the case 30 sloped 
to face different directions. For an example, as shown in FIG. 4, the first air outlet 33b is 
provided in a vertical face of the case 30 in the room, and the first air inlet 32a is provided in 
a sloped face extended from the vertical face with a slope in the room. When the first air inlet 
32a and the first air outlet 33b are provided to face directions different from each other, the 
direct introduction of the external air discharged through the first air outlet 33b into the first 
air inlet 32a can be prevented effectively. In the meantime, the first air outlet 33b in the case 
30 is provided with louvers for regulating a direction of air discharge. 

[0049] There is a regenerative heat exchanger 20 in a part the air inlet passage 33 and 
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the air outlet passage 32 cross. In the air conditioner of the present invention, detailed 
description of the regenerative heat exchanger 20, which is identical to the description given 
with reference to FIG. 2, will be omitted, except that the first flow passage 22 is in 
communication with the air outlet passage 32, and the room air is discharged to the exterior 
through the first flow passage 22, and the second flow passage 23 is in communication with 
the air inlet passage 33, and the external air is introduced into the room through the second 
flow passage 23. 

[0050] The first heat exchanger 14 is provided in the air inlet passage 33, more 
specifically, between the regenerative heat exchanger 20 and the first air outlet 33b adjacent to 
the first air outlet 33b. The second heat exchanger 13 is provided in the air outlet passage 32, 
more specifically, between the regenerative heat exchanger 20 and the second air outlet 32b 
adjacent to the regenerative heat exchanger 20, for an example, fixed to the duct 31. If the 
second heat exchanger 13 is provided adjacent to the regenerative heat exchanger 20, a flow 
resistance can be reduced because the room air passes the second heat exchanger 13 directly 
after passing through the regenerative heat exchanger 20. 

[0051] The compressor 1 1 is provided in the air outlet passage 32 in the case 30, more 
specifically, between the second heat exchanger 13 and the second air outlet 32b, for an 
example, adjacent to the second air outlet 32b as shown in FIG. 4. Though not shown, the 
flow path control valve is provided in the case 30 so as to be connected to the outlet of the 
compressor 11. The flow path control valve has two outlet connected to the first heat 
exchanger 14 and the second heat exchanger 13, respectively. The expansion device (not 
shown) is provided in the refrigerant pipeline connected between the first heat exchanger 14 
and the second heat exchanger 13. 

[0052] The first fan 17 is provided in the air inlet passage, more specifically, between 
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the regenerative heat exchanger 20 and the first heat exchanger 14. The first fan 17 provided 
thus draws the external air through the second air inlet 33a, and discharges into the room 
through the first air outlet 33b. In this instance, the external air drawn through the second air 
inlet 33a is discharged into the room via the second flow passage 23 in the regenerative heat 
exchanger 20, the first fan 17, and the first heat exchanger 14. As shown in FIG. 4, the second 
fan 16 is provided in the air outlet passage 32, more specifically, between the regenerative 
heat exchanger 20 and the first air inlet 32a. The second fan 16 provided thus draws room air 
through the first air inlet 32a and discharges to the exterior through the second air outlet 32b. 
In this instance, the air drawn through the first air inlet 32a is discharged to the exterior after 
passing through the regenerative heat exchanger 20, the second heat exchanger 13, and the 
compressor 11 in succession. 

[0053] Upon putting the foregoing air conditioner into operation, the refrigerant is 
vaporized at either the first heat exchanger 14 or the second heat exchanger 13, and absorbs 
heat from an environment. Dew drops form on an outside surface of the heat exchanger which 
absorbs heat from the environment thus, and as the dew drops become the greater gradually, a 
large amount of condensed water drops down from the heat exchanger. When the air 
conditioner cools the room, the condensed water is formed at the first heat exchanger 14, and 
when the air conditioner heats the room, the condensed water is formed at the second heat 
exchanger 13. Therefore, a structure for making an effective discharge of the condensed water 
formed at the first or second heat exchanger 14, or 13 to an exterior is required. 

[0054] The air conditioner of the present invention provides a structure for making 
effective discharge of the condensed water thus formed at the heat exchanger, which will be 
described referring to FIGS. 4 and 5. For reference, FIG. 5 illustrates a perspective view of a 
condensed water drain structure in the air conditioner in FIG. 4. 
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[0055] Referring to FIGS. 4 and 5, there are condensed water receiving grooves 37 in 
a bottom surface of the case 30 under lower parts of the first heat exchanger 14 and the 
second heat exchanger 13. As shown in FIG. 5, a drain channel 38 connects the grooves 37. 
FIG. 5 illustrates an example the drain channel 38 connects ends of the condensed water 
receiving grooves 37. However, the design of the drain channel 38 is not limited to this, but 
the drain channel 38 may connect both ends, or middle parts of the condensed water receiving 
grooves 37. A drain 38a is provided in the bottom of the drain channel 38. The drain 38a 
makes an inside space of the case 30 communicate with an outside space of the case 30. The 
drain 38a is provided, for an example, in the bottom surface of the case 30 adjacent to an 
outdoor. As shown in FIGS. 4 and 5, there is a drain hose 39 connected to an outside of the 
case 30. The drain hose 39 drains the condensed water from the first or second heat exchanger 
14 or 13 to an exterior. 

[0056] In the meantime, a structure is also suggested in the air conditioner for making 
effective discharge of the condensed water from the first or second heat exchanger 13. To do 
this, the condensed water receiving grooves 37 have a sloped bottom for easy draining of the 
condensed water toward the drain channel 38. Referring to FIG. 5, it can be noted that a depth 
D4 of a bottom of the condensed water receiving groove 37 at an end thereof connected to the 
drain channel 38 is deeper than a depth D3 of a bottom of the condensed water receiving 
groove 37 at an end D3 opposite thereto. If the condensed water receiving groove 37 is sloped 
thus, the condensed water dropped down from the first or second heat exchanger 14 or 13 
onto the condensed water receiving grooves 37 flows to the drain channel 38, immediately. 

[0057] In the meantime, a bottom of the drain channel 38 is also sloped so as to lead 
the condensed water toward the drain 38a. Referring to FIG. 5, it can be noted that a depth D2 
of an end of the bottom of the drain channel 38 where the drain 38a is formed therein is 
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deeper than an end Dl opposite thereto. If the bottom of the drain channel 38 is sloped thus, 
the condensed water from the condensed water receiving groove 37 can be lead to the drain 
38a, easily. 

[0058] According to above structure, the condensed water dropped from the first or 
second heat exchanger 14 or 13 onto the condensed water receiving groove 37 is discharged 
to an exterior quickly via the drain channel 38, the drain 38a, and the drain hose 39. Though 
not shown, a tank may be provided to an end of the drain hose 39, for temporary storage of 
the condensed water. 

[0059] In the meantime, the air conditioner of the present invention also has a system 
in which the room is cooled or heated while the room air is circulated continuously without 
introducing the external air into the room. To do this, the case 30 is also provided with a third 
air inlet 34 for making the air inlet passage 33 and the room be in communication. Along with 
this, there is a flow path closing device provided for selective closing/opening of the third air 
inlet 34 and the air inlet passage 33, more specifically, the second flow path 23 of the 
regenerative heat exchanger 20, which will be described hereafter. 

[0060] Referring to FIG. 4, the third air inlet 34 is provided between the regenerative 
heat exchanger 20 and the first air outlet 33b. The third air inlet 34 is directed different from 
the direction of the first air outlet 33b. For an example, as shown in FIG. 4, if the first air 
outlet 33b is provided in a vertical face of the case 30 in the room, the third air inlet 34 is 
provided in the bottom of the case 30 perpendicular to the vertical face. Once the third air 
inlet 34 is provided thus, direct introduction of the air from the third air outlet 33b to the third 
air inlet 34 can be prevented, effectively. 

[0061] Referring to FIG. 4, there is an opening/closing panel 35 hinged on a bottom 
of the case 30 between the third air inlet 34 and the regenerative heat exchanger 20. The 
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opening/closing panel 35 selectively opens/closes the third air inlet 34 and the air inlet 
passage 33, more specifically, the second flow passage 23 by means of a driving device in the 
case 30. To do this, the opening/closing panel 35 has a size which can cover the third air inlet 
34 fully, and an end of the second flow passage fully. In the meantime, the driving device may 
be a reversible motor 36. For moving the opening/closing panel 35 by means of, for an 
example, the motor 36, a linkage 36a links the opening/closing panel 35 and the motor 36. 

[0062] When the air conditioner only cools or heats the room without ventilating the 
room, the flow path closing device opens the third air inlet 34 and closes the isecond flow 
passage 23. When the air conditioner ventilates, as well as cools or heats the room at the same 
time, the flow path closing device closes the third air inlet 34 and opens the second flow 
passage 23. 

[0063] In the meantime, the operation of the air conditioner of the present invention 
will be described, with reference to FIGS. 6 A and 6B. For reference, FIG. 6 A illustrates a 
perspective view showing an air flow when the air conditioner in FIG. 4 ventilates, as well as 
cools or heats a room at the same time, and FIG. 6B illustrates a perspective view showing an 
air flow when the air conditioner in FIG. 4 only cools or heats a room. 

[0064] The air conditioner of the present invention can be operated in different modes. 
For an example, there are a first mode when the air conditioner ventilates as well as cools the 
room, a second mode when the air conditioner ventilates as well as heats the room, a third 
mode when the air conditioner only cools the room, a fourth mode when the air conditioner 
only heats the room, and a fifth mode when the air conditioner only ventilates the room. 
Taking examples, each of the modes will be described. 

[0065] In a case of the first mode when the air conditioner ventilates as well as cools 
the room, as shown in FIG. 6 A, the opening/closing panel 35 is kept to close the third air inlet 
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34. The refrigerant flows from the compressor 11 to the flow path control valve, and the flow 
path control valve guides the refrigerant to the second heat exchanger 13. The refrigerant 
condensed at the second heat exchanger 13 expands at the expansion device 15, and 
introduced into the first heat exchanger 14 where the refrigerant absorbs heat from an 
environment. 

[0066] At the same time with putting the compressor 1 1 into operation, the first, and 
second fans 17 and 16 are also operated. Therefore, the external air is introduced into the air 
inlet passage 33 through the second air inlet 33 a, and is discharged into the room through the 
first air outlet 33b via the regenerative heat exchanger 20, the first fan 17, and the first heat 
exchanger 14. In this instance, since the external air is discharged into the room in a state the 
air heat exchanges, and cooled at the first heat exchanger 14, the room is cooled. In this 
instance, an angle of each of the louvers may be adjusted for adjusting a direction of the cold 
air discharge. In the meantime, the condensed water formed at the first heat exchanger 14 is 
drained to the exterior via the condensed water receiving grooves 37, the drain channel, the 
drain 38a, and the drain hose 39 in succession. 

[0067] In the meantime, as the second fan 16 rotates, the room air is introduced into 
the air outlet passage 32 through the first air inlet 32a, and discharged to the exterior through 
the second air outlet 32b via the first flow passage 22 in the regenerative heat exchanger 20, 
the second heat exchanger 13, and the compressor 11. In this instance, the discharged cold air 
indirectly heat exchanges with the external air introduced into the room at the regenerative 
heat exchanger 20, a thermal energy of the room air discharged to the exterior is transferred to 
the external air introduced into the room. Therefore, a temperature of the external air drops as 
the external air passes the regenerative heat exchanger 20 lower than a time the external air is 
introduced through the second air inlet 33a, and drops further as the external air passes 
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through the first heat exchanger 14. Therefore, a high thermal energy recovery effect can be 
obtained by means of the regenerative heat exchanger 20, and a cooling performance can be 

improved, accordingly. 

[0068] The air conditioner of the present invention can ventilate as well as cools the 
room according to above process. Therefore, even if the room is cooled for a long time with 
the air conditioner, the room air can be kept clean, and room humidity can also be kept 
constant. As described, since the external air is cooled at the regenerative heat exchanger 20, 
and cooled at the first heat exchanger 14 once more, the thermal energy loss occurred when 
the room air is ventilated can be reduced, effectively. Moreover, the slopes of the condensed 
water receiving grooves 37 and the drain channel 38 facilitate fast draining of the condensed 
water formed at the first heat exchanger 14 to the exterior. 

[0069] Next, a case of the second mode when the air conditioner ventilates as well as 
heats the room will be described. In this case too, the opening/closing panel 35 is kept to close 
the third air inlet 34. The refrigerant is compressed at the compressor 11, and guided to the 
first heat exchanger 14 by the flow path control valve. The refrigerant is condensed at the first 
heat exchanger 14, and the first heat exchanger 14 discharges the condensing heat to an 
environment. The condensing heat from the first heat exchanger 14 is transferred to the room 
air blown toward the room by the first fan 17. Therefore, the external air heated at the first 
heat exchanger 14 heats the room. The refrigerant liquefied at the first heat exchanger 14 
introduced into the compressor 11 again via the first expansion device 15 and the second heat 
exchanger 13. 

[0070] In the meantime, upon putting the compressor 11 into operation, the first and 
second fans 17 and 16 are also operated. Therefore, the external air is discharged into the 
room via the air inlet passage 33, and the room air is discharged to the exterior via the air 

23 



outlet passage 32. As the room air and the external air heat exchange at the regenerative heat 
exchanger 20, the external air is heated by the room air, and discharged into the room in a 
state heated by the first heat exchanger 14. The air conditioner can ventilate as well as heat 
the room according to above process, when the thermal energy loss is minimum. 

[0071] In the meantime, a case of the third or fourth mode when the air conditioner 
only cools or heats the room will be described with reference to FIG. 6B. In the third mode, as 
shown in FIG. 6B, the opening/closing panel is kept to close the air inlet passage 33, more 
specifically, the second flow passage 23. The refrigerant from the compressor 11 passes 
through the flow path control valve, and introduced into the compressor 11 again via the 
second heat exchanger 13, the expansion device 15, and the first heat exchanger 14. In this 
instance, the refrigerant vaporizes at the first heat exchanger 14, and absorbs heat from an 
environment of the first heat exchanger 14. 

[00721 In the third mode, the first fan 1 7 starts rotation at the same time with putting 
the compressor 1 1 into operation. Then, as shown in FIG. 6B, the room air is introduced into 
the air inlet passage 33 through the third air inlet 34. Then, the air heat exchanges, and is 
cooled at the first heat exchanger 14, and discharged into the room through the first air outlet 
33b. In the third mode, the second fan 16 does not rotate. According to this, the room air is 
not discharged to the exterior through the air outlet passage 32. Therefore, in the third mode, 
the room air cools the room as the room air circulates through the room in a state no room air 
is discharged to the exterior, or no external air is introduced into the room. 

[0073] In the meantime, because no air flows through the air outlet passage 32 in the 
third mode, there may be a problem of overheat of the compressor 11. However, the 
compressor 11 in the air conditioner of the present invention is mounted adjacent to the 
second air outlet 32b in contact with the exterior, no overheat problem is occurred. That is, as 
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shown in FIG. 6B, the external air is introduced into an inside-of the air outlet passage 32 
through the second air outlet 32b. Since the introduced air heat exchanges at the compressor 
1 1 and discharged to the exterior again, no overheat problem of the compressor 1 1 is occurred. 

[0074] In the fourth mode, too, the opening/closing panel 35 closes the air inlet 
passage 33, more specifically, the second flow passage 23. Condensing heat is generated at 
the first heat exchanger 14, and the room air introduced into the third air inlet 34 by the first 
fan 17 is discharged into the room through the first air outlet 33b via the first heat exchanger 
14. Because all operation of the fourth mode is identical to the third mode except only the 
operation of the first heat exchanger 14 caused by change of a circulation direction of the 
refrigerant, no more description will be given. 

[0075] In the fifth mode when the room is only ventilated, the first fan 17 and the 
second fan 16 are rotated in a state the opening/closing panel 35 is kept to close the third air 
inlet 34. In this instance, the compressor is not in operation, and according to this, no heat 
exchange is made in the first heat exchanger 1, too. However, since there is indirect heat 
transfer between the external air and the room air at the regenerative heat exchanger 20, there 
is a little thermal energy loss reduction effect. 

[0076] In cooling or heating the room with the air conditioner of the present invention, 
it is preferable that the first or the second mode is carried out at regular intervals for short 
time periods during the third or fourth mode. Then, excessive energy consumption can be 

0 

prevented as the ventilation can be made only when the ventilation is necessary on all account 
during the cooling or heating in a state the thermal energy loss is minimized. 

[0077] In the meantime, the air conditioner is mounted in a state the refrigerant 
pipelines connected to the compressor 11 and the first and second heat exchangers 14 and 13, 
and different wirings are entangled with different components very complicatedly. Therefore, 
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for repair or cleaning the first and second fans 17 and 16, the regenerative heat exchanger 20, 
and the like, there is a drawback in that the regenerative heat exchanger 20 and the first and 
second fans 17 and 16 can be taken out after the compressor 11, the first and second heat 
exchangers 14 and 13, and the pipelines are taken out of the case 30. Therefore, repair of the 
components is very difficult. Moreover, it is liable that the air conditioner is operated for a 
long time in a state a hygienic condition of the air conditioner is poor, because taking out of 
the first and second fans 17 and 16 which require cleaning periodically and the regenerative 
heat exchanger 20 is not easy. Furthermore, such a structure requires complicate and difficult 
assembly process in fabrication of the product, the structure drops productivity. 

[0078] The air conditioner of the present invention suggest a structure for easy 
mounting/dismounting of components onto/from the case 30 for solving the foregoing 
problems, which will be described with reference to FIGS. 7 and 8. FIG. 7 illustrates a 
disassembled perspective view of an inside of an air conditioner having an improved 
assembly structure in accordance with a preferred embodiment of the present invention, and 
FIG. 8 illustrates a disassembled perspective view of the fan assembly in FIG. 7. 

[0079] In the air conditioner of the present invention, the compressor 1 1 , the first and 
second heat exchangers 14 and 13, the first and second fans 40b and 40a, and the regenerative 
heat exchanger 20 are slid into the case 30 from a side of the case 30 and fastened, or vice 
versa. According to this, the refrigerant pipelines connected between the compressor 1 1 and 
the first and second heat exchangers 14 and 13 and various wirings related to the components 
are arranged adjacent to a first side. In the meantime, for easy mounting/dismounting of the 
first and second fans 40b and 40a, and the regenerative heat exchanger 20 even in a state the 
compressor 11 and the first and second heat exchangers 14 and 13 are mounted/dismounted, 
the first and second fans 40b and 40a, and the regenerative heat exchanger 20 
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mounted/dismounted through a second side opposite to the first side of the case 30. To do this, 
the air conditioner is provided with a plurality of sliding guides for sliding in/out of the 
components through relevant sides of the case 30. The sliding guides will be described. Since 
the first and second fans 40b and. 40a have structures slightly different from the first and 
second fans 17 and 16, different reference symbols will be given. 

[0080] The air conditioner is provided with first sliding guides Gl for the 
regenerative heat exchanger 20. The first sliding guides Gl is provided to the duct 31. In more 
detail, as shown in FIG. 7, the first sliding guides Gl are provided at four corners of a part in 
which the air inlet passage 33 and the air outlet passage 32 cross each other. The first sliding 
guides Gl provided thus fit to, and engage with the four corners of the regenerative heat 
exchanger 20 respectively when the regenerative heat exchanger 20 is mounted/dismounted 
through the second side of the case 20. When the regenerative heat exchanger 20 is mounted 
fully, the first sliding guides Gl support the four corners of the regenerative heat exchanger 
20, to keep a mounted state of the regenerative heat exchanger 20. In the meantime, the first 
sliding guide Gl may be provided with a first stopper (not shown) for limiting a depth of 
insertion of the regenerative heat exchanger 20 and fixing a mounting position. It is preferable 
that the first stopper is mounted adjacent to the first side opposite to the second side the 
regenerative heat exchanger 20 inserted therethrough. The first stopper provided thus also 
prevents the regenerative heat exchanger 20 from being inserted through the first side, 
wrongly. 

[0081] Referring to FIG. 7, there is a second sliding guide G2 provided for the 
compressor 11. The second sliding guide G2 is a large recess in a bottom part of the case 30 
where the air outlet passage 32 is. There is a base plate 11a provided for slidably inserting into 
the second sliding guide G2, on which the compressor 11 is mounted. The second sliding 
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guide G2 has an opened first side and closed second side. Therefore, when the compressor 1 1 
is inserted into the case 30, the base plate 11a with the compressor 11 mounted thereon is 
inserted into the second sliding guide G2, and pushed toward the second side. In the 
meantime, since it is preferable that the compressor 11 is provided adjacent to the second air 
outlet 32b, the second sliding guide G2 is also provided adjacent to the second air outlet 32b 
in a bottom part of the case 30 where the air outlet passage 32 is. 

[0082] Referring to FIG. 7, there are fourth and third sliding guides G4 and G3 for 
the first and second heat exchangers 14 and 13. The third sliding guides G3 for the second 
heat exchanger 13 is provided in the air outlet passage 32, more specifically, between the 
regenerative heat exchanger 20 and the second air outlet 32b. As described before, since the 
second heat exchanger 13 is adjacent to the regenerative heat exchanger 20, the third sliding 
guides are formed on the duct 31 parallel to the first sliding guides Gl as shown in FIG. 7. In 
this instance, as shown in FIG. 7, some of the third sliding guides G3 that guide upper corners 
of the second heat exchanger 13 may be formed as one unit with some of the first sliding 
guides Gl that guide lower corners of the regenerative heat exchanger 20, respectively. In the 
meantime, for mounting/dismounting the second heat exchanger 13 through a first side of the 
case 30, and for easy positioning of the mounting, a second stopper (not shown) is provided to 
the third sliding guide G3. The second stopper is provided to a part adjacent to the second side 
of the case 30. 

[0083] The fourth sliding guides G4 for the first heat exchanger 14 are provided in 
the air inlet passage 33, more specifically, between the regenerative heat exchanger 20 and the 
first air outlet 33b. As described before, since the first heat exchanger 14 is provided adjacent 
to the first air outlet 33b, the fourth sliding guide G4 are also provided on the bottom of the 
case 30 adjacent to the first air outlet 33b as shown in FIG. 7. In the meantime, for 
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mounting/dismounting the first heat exchanger 14 through the first side, and for easy 
positioning of the first heat exchanger 14, the fourth sliding guide G4 is provided with a third 
stopper (not shown). The third stopper is provided adjacent to the second side. 

[0084] In the meantime, there is the condensed water receiving grooves 37 in a part 
of the bottom of the case 30 between the third and fourth sliding guides G3 and G4, for 
receiving the condensed water formed at the second and first heat exchangers 13 and 14. The 
drain channel 38 is formed to connect the condensed water receiving grooves 37. Since the 
condensed water receiving grooves 37, the drain channel 38, and the drain and drain hose 39 
provided therewith are described already, no more description will be provided. 

[0085] Referring to FIG. 7, there are sixth and fifth sliding guides G6 and G5 for the 
first and the second fans 40b and 40a. The fifth sliding guides G5 for the second fan 40a is 
provided in the air outlet passage 32, more specifically, between the regenerative heat 
exchanger 20 and the first air inlet 32a. As shown in FIG. 7, the first sliding guides are 
provided to the duct 31 adjacent to the first air inlet 32a. However, the fifth sliding guides G5 
are not limited to this, but a variation is also available, in which the fifth sliding guides have a 
form of extension from the case 30. The sliding guides G5 is used mounting/dismounting the 
second fan 40a through the second side of the case 30. The fifth sliding guide G5 is provided 
with a fourth stopper (not shown) for serving similar to the first to third stoppers. The fourth 
stopper is provided adjacent to the first side. 

[0086] The sixth sliding guides G6 for the first fan 40b is provided in the air inlet 
passage 33, more specifically, between the regenerative heat exchanger 20 and the first air 
outlet 33b. As described before, since the first heat exchanger 14 is provided adjacent to the 
first air outlet 33b, the sixth sliding guides G6 are provided between the regenerative heat 
exchanger 20 and the first heat exchanger 14. Of the sliding guides G6 provided on the 
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bottom of the case 30, ones adjacent to the fourth sliding guide G4 may be formed as one unit 
with the fourth sliding guide G4 as shown in FIG. 7. In the meantime, the sixth sliding guides 
G6 are provided with a fifth stopper serving similar to the first to fourth stoppers, provided at 
the second side. 

[0087] In the meantime, the first and second fans 40b and 40a, mounted/dismounted 
between the sixth and fifth sliding guides G6 and G5 through the second side, are fabricated 
as assemblies as shown in FIG. 8 respectively for easy mounting/dismounting. As shown in 
FIG. 8, the first or second fan 40b or 40a assembly includes a body 41, a motor 42, and a 
blade assembly 43. The body 41 has an orifice 41a at a center for air pass. An outside of the 
body 41 has a shape which can make a close contact with the fifth or sixth sliding guides G5 
or G6 when the body 41 is inserted between the fifth or sixth sliding guides G5 or G6. 
Therefore, the body 41 has at least two horizontal flat outside surfaces. As shown in FIG. 8, 
the motor 42 is mounted such that a rotation shaft of the motor 42 is at a center of the orifice 
41a. The blade assembly 43 is connected to the rotation shaft of the motor 41a. Thus, once the 
first or second fan 40b or 40a is fabricated as one assembly including the body 41 to be 
inserted between the sixth or fifth sliding guides G6 or G5, the first or second fan 40b or 40a 
can be mounted/dismounted with easy. 

[0088] A process for disassembling the air conditioner of the present invention 
having the structures described with reference to FIGS. 7 and 8 will be described. At first, a 
first side of the case 30 is opened. Then, refrigerant pipes are separated from the compressor 
11, and the first and second heat exchangers 14 and 13. The compressor 11, and the first and 
second heat exchangers 14 and 13 are drawn out through the first side. In this instance, the 
second, sixth, and fifth sliding guides G2, G6, and G5 guide sliding. Then, the second side 
opposite to the first side is opened. The regenerative heat exchanger 20 is drawn out through 
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the second side. The sliding of the regenerative heat exchanger 20 is guided by the first 
sliding guides GL The first and second fans 40b and 40a are drawn out through the second 
side. The sliding of the first and second fans 40b and 40a are guided by the sixth and fifth 
sliding guides G6 and G5, respectively. 

[0089] Thus, in the air conditioner of the present invention, the compressor 1 1 and the 
first and second heat exchangers 14 and 13 are dismounted through the first side, and the 
regenerative heat exchanger 20 is dismounted through the second side. In this instance, since 
the components dismounted through the first side and the component dismounted through the 
second side are not entangled with each other, the dismounting works are independent and 
easy. The components to be dismounted through the second side may be dismounted at first. 
In the meantime, when the components are mounted in the case 30, a reverse process of the 
foregoing process is taken. 

[0090] As described, the air conditioner of the present invention having structures 
described with reference to FIGS. 7 and 8 can dismount the regenerative heat exchanger 20, 
and the first and second fans 40b and 40a in a state the compressor 1 1 and the first and second 
heat exchangers 14 and 13 are not dismounted. Therefore, assembly is very easy in fabrication 
of the product, which improves productivity. Moreover, maintenance of the air conditioner of 
the present invention is easy as the air conditioner can be disassembled very easily, which 
permits easy exchange of components when the air conditioner is out of order. Furthermore, 
the easy dismounting and cleaning of components that require periodic cleaning permits clean, 
and long time use of the air conditioner. In the meantime, as the components can be mounted 
at exact positions, air flow resistance inside of the case 30 can be reduced. 

[0091] In the meantime, fins of the first and second heat exchangers 14 and 13 are 
vulnerable to damage during the first and second heat exchangers 14 and 13 are slid into/out 
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of the case 30 during mounting/dismounting of the first and second heat exchangers 14 and 13. 
Therefore, the mounting/dismounting of the first and second heat exchangers 14 and 13 is 
difficult because the first and second heat exchangers 14 and 13 are handled with much care. 
There are gaps between corners of the first and second heat exchangers 14 and 13 and inside 
surfaces of the duct 31. Consequently, flow of the external air or room air through the gaps 
forms areas where no heat exchange can be made, that drops heat exchange efficiency. 

[0092] The present invention suggests providing jigs 50 for protecting corners of the 
first and second heat exchangers 14 and 13, and closing the gaps between an inside of the duct 
3 1 and the fin. 

[0093] FIG. 9 illustrates a perspective view of a heat exchanger in the air conditioner 
in FIG. 4, FIG. 10 illustrates a perspective view showing an inside of an air conditioner in 
accordance with one preferred embodiment of the present invention, having an improved heat 
exchanger of the present invention, FIG. 11 illustrates a perspective view of the heat 
exchanger in the air conditioner in FIG. 10, FIG. 12 illustrates a perspective view showing the 
jig in the heat exchanger in FIG. 11. Referring to FIG. 9, the first heat exchanger 14 in FIG. 
14 has a structure in which a plurality of parallel fins 14b are fitted at regular intervals on 
refrigerant pipes 14a. The structure is liable to damage corners or the first heat exchanger 14, 
i.e., edges and corners of the fins 14b when the first heat exchanger 14 is mounted 
/dismounted. Therefore, as shown in FIGS. 10 and 11, the jig 50 is provided for covering an 
outside circumference of the fins 14b. 

[0094] Referring to FIG. 11, the jig 50 has a form of frame with one opened side, to 
cover the other three sides except the one opened side. As shown in FIG. 12, the jig 50 
includes one pair of jig bodies 51 and hinges 53 for coupling the jig bodies 51. The jig bodies 
51 are designed to cover an outside circumference of the fins 14b from both sides of the first 
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heat exchanger. As the jig bodies 51 are coupled with the hinges 53, one of the jig bodies 51 
can be turned around the hinge 53 with respect to the other. In the meantime, the hinge 53 is 
fitted to a side opposite to the one opened side. However, the hinge 53 may be fitted to other 
side. As shown in FIG. 11, the jig 50 is fastened to the first heat exchanger 14 with fastening 
. members 56, firmly. The fastening members 56 are provided to the jig bodies 51 adjacent to 
the one opened side. 

[0095] In the meantime, there are dew drops formed on an outside surface of the first 
heat exchanger 14 which cools the room air. The dew drops become bigger, and drop down. 
Therefore, the jig 50 of the present invention has drain holes 54 for draining down the 
condensed water formed at surfaces of the first heat exchanger 14. The drain holes 54, formed 
in a bottom of one or both of the jig bodies 51. The condensed water receiving groove is 
provided in the bottom of the case 30 for receiving the condensed water dropping down from 
the drain holes 54. Since descriptions of the condensed water receiving grooves 37 and the 
drain channel 38 are given already, no more description will be given. 

[0096] The air conditioner of the present invention may also include a condensed 
water container 55, which will be described with reference to FIGS. 13 - 15. For reference, 
FIG. 13 illustrates a perspective view showing an inside of an air conditioner in accordance 
with another preferred embodiment of the present invention, having an improved heat 
exchanger of the present invention, FIG. 14 illustrates a perspective view of the heat 
exchanger in the air conditioner in FIG. 13, and FIG. 15 illustrates a perspective view of the 
jig in the heat exchanger in FIG. 14. Referring to FIGS. 13-15, the condensed water 
container 55 is provided under the jig bodies 51. Since the condensed water container 55 has 
an opened top, the condensed water container 55 can store the condensed water falling down 
through the drain holes 54 in the jig body 51 therein. The condensed water container 55 may 
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be fixed to one of the jig bodies 51 partly, or formed as one unit with one of the jig bodies 51. 
Once the condensed water container 55 is provided to the jig 50 thus, no additional condensed 
water receiving groove is required in the bottom of the case 30. In the meantime, the 
condensed water stored in the condensed water container 55 may be drained to outside of the 
air conditioner with separate drain hose. 

[0097] The jig is mounted on the first heat exchanger 14 by opening the two jig 
bodies 51a little around the hinge 53, and putting the first heat exchanger 14 into an inside of 
the opened jig bodies 51, bringing the jig bodies 51 into close contact with the circumference 
of the first heat exchanger 14, and fastening the jig bodies 51 and the first heat exchanger 14 
with the fastening members 56. It is preferable that the jig 50 has a size which enables an 
outside surface of the jig 50 comes into contact with the inside surface of the duct 31 when 
the first heat exchanger 14 is mounted. This size of the jig 50 permits the first heat exchanger 
14 to heat exchange with all air flowing through the duct 31. Moreover, sides and upper parts 
are held at the inside surface of the duct 31, shaking of the first heat exchanger 14 by an 
external impact or internal vibration can be prevented. Consequently, the problems of 
weakened connection parts of the refrigerant pipes and the wirings, and the like can be 
prevented, effectively. Once the jig 50 is mounted on the first heat exchanger 14, the damage 
to the corners can be prevented effectively caused when the first heat exchanger 14 is 
mounted/dismounted on/from the case 30. In the meantime, though the jig 50 for the first heat 
exchanger 14 is described, the jig 50 may be mounted on the second heat exchanger 13 in an 
identical manner. 

[0098] The advantages of the air conditioner of the present invention can be 
summarized as follows. First, as room air can be ventilated while the room is cooled or heated 
as necessary, the room air can be prevented from being contaminated or dried even if the air 
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conditioner is operated for a long time. Second, the recovery of a part of thermal energy from 
the room air by means of the regenerative heat exchanger can reduced wastes of energy taken 
place in the ventilation. Third, the fast discharge of the condensed water from the first and 
second heat exchangers prevents, the condensed water from accumulating in the air 
conditioner. Fourth, the slide mounting/dismounting of almost all components through sides 
of the case makes repair and exchange of components very convenient. Fifth, as other 
components can be dismounted while the compressor and related components are left intact, 
components that require periodic cleaning can be cleaned with easy. According to this, the air 
conditioner can be operated in a clean state for a long time. Sixth, the protection of edges of 
the heat exchangers with the jigs can prevent damage to the fins. Seventh, the close contact of 
the jigs to inside surfaces of the case and duct permits the heat exchangers to heat exchange 
with all air flowing through the duct. Therefore, heat exchange efficiency can be improved. 
Moreover, shaking of the heat exchangers by impact or vibration can be prevented, thereby 
preventing the air conditioner becoming into out of order. Though the advantages of the 
present invention is described, advantages and effects of the present invention that are not 
described is inclusive. 

[0099] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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